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The N i l g i r i  c h a r n o c k i t e  massif  ( A 2 6 9 4  m above E L )  i n  
s o u t h e r n  I n d i a  i s  bordered by two major s h e a r  be l t s  v i z .  Moyar 
and Bhavani, formed probably  d u r i n g  l a t e  P r o t e r o z o i c  times. 
The Moyar s h e a r  b e l t  s e p a r a t e s  t h e  predominant ly  amph ibo l i t e  
f a c i e s  g n e i s s i c  t e r r a n e  (Dharwar Cra ton ,  3.4 boy.  o l d , L l J )  i n  
t h e  south.  T h i s  s h e a r  b e l t  i s  up to  20 km. wide and 200 km. i n  
l eng th .  LANDSAT imagery s t u d i e s  coupled w i t h  f i e l d  o b s e r v a t i o n s  
i n d i c a t e  t h e  development of  a major N 30OW t r e n d i n g  l i neamen t  
c u t t i n g  t h e  e a r l i e r  N 70-80°E t o  E-U t r e n d i n g  s h e a r  f a b r i c .  
The s t r u c t u r e s  w i t h i n  t h e  Bhavani s h e a r  b e l t  which forms t h e  
s o u t h e r n  boundary of t h e  N i l g i r i  c h a r n o c k i t e  massif  i s  
N 6O-7O0E t r e n d i n g ,  e s s e n t i a l l y  p a r a l l e l  t o  t h e  s t ruc tu res  o f  
t h e  N i l g i r i s .  T h e s e  s h e a r s  a r e  c u t  by l a t e  N-S t o  N20°W s h e a r  
p l anes .  Southern  boundary of t h e  Bhavani s h e a r  b e l t  j o i n s  w i t h  
t h e  wide p l a i n s  of  Noyal-Cauvery s h e a r  b e l t .  

The h igh-pressure  c h a r n o c k i t e s  (P = 8-9 Kb., T = 700-800°C 
CO - r i c h  f l u i d  regime) of t h e  N i l g i r i  h i l l s  show evidence  of 
r e ? r o g r e s s i o n  r e l a t e d  t o  s h e a r  deformat ion  w i t h i n  t h e  Moyar 
and Bhavani s h e a r  be l t s .  Two t y p e s  o f  r e t r o g r e s s i o n  have been 
no t i ced .  (1 )  R e t r o g r e s s i o n  a long  s h e a r  p l a n e s ,  and 
(2 )  R e t r o g r e s s i o n  a long  p e g m a t i t i c  ve ins .  

of  i r r e g u l a r ,  2-3 cm t o  one meter wide bleached zones w i t h  t h e  
removal of g r e a s y  g r e y  c o l o u r  of cha rnock i t e s .  Minor 
s t r u c t u r e s  which  were e a r l i e r  obscured i n  c h a r n o c k i t e s  a r e  
c l e a r l y  s e e n  i n  b leached  a r e a s .  I n  i n t e n s e l y  s h e a r  a r e a s ,  
fo rma t ion  of  h i g h l y  f i s s i l e  g r e y  g n e i s s  r e s u l t s  o f t e n  w i t h  
t h e  development of  f l a s e r  and m y l o n i t i c  s t r u c t u r e s .  

I n i t i a l  s t a g e s  of r e t r o g r e s s i o n  resu l t s  i n  t h e  fo rma t ion  

Occurrence of p s e u d o t a c h y l i t e s  conf ined  t o  a r e a s  a d j a c e n t  
t o  t h e  N i l g i r i  g r a n u l i t e  t e r r a n e  and t h e  s h e a r  b e l t s  s u g g e s t  
t o  t h e i r  fo rma t ion  r e l a t e d  t o  t h e  u p l i f t m e n t  o f  N i l g i r i s .  
P s e u d o t a c h y l i t e s  show f i n e  g r a i n e d  t e x t u r e  w i t h  f e l d s p a r +  
q u a r t z + b i o t i t e .  P re sence  of a melt phase is no t i ced .  I t  i s  n o t  
c l e a r  w h e t h e r  these p s e u d o t a c h y l i t e s  r e p r e s e n t  p roduc t  of  
c a t a c l a s i s  or f r i c t i o n a l  fusion[2] .  

P e t r o g r a p h i c  o b s e r v a t i o n  o f  g n e i s s e s  w i t h i n  t h e  s h e a r  
zone show breakdown of  g r a n u l i t e  f a c i e s  mine ra l  assemblage. 
Garne t  e x h i b i t  c a t a c l a s t i c  t e x t u r e ,  t r a v e r s e d  by v e i n s  of  
c h l o r i t e ,  and b i o t i t e .  They e x h i b i t  s y m p l e c t i t i c  i n t e r g r o w t h  
w i t h  p l a g i o c l a s e  and qua r t z .  Both o r t h o  and c l inopyroxenes  
show a l t e r a t i o n  t o  g r e e n i s h  b lue  hornblende,  a c t i n o l i t e ,  
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cummingtonite/grunerite, and b i o t i t e .  P l a g i o c l a s e  show 
a l t e r a t i o n  t o  e p i d o t e  and t a l c .  R e l i c t  g r a n u l i t i c  t e x t u r e  i s  
n o t i c e d  i n  some t h i n  s e c t i o n s  s t u d i e d  d e s p i t e  i n t e n s e  r e t r o -  
g re s s ion .  As a r e s u l t  of pronounced deformat ion  and s h e a r i n g ,  
q u a r t z  g r a i n s  are f l a t t e n e d ,  and occur  a s  r i b b o n  l i k e  bands 
when compared t o  polygonal  t e x t u r e  of q u a r t z  n o t i c e d  i n  
N i l g i r i  cha rnock i t e s .  

F l u i d  i n c l u s i o n  s t u d i e s  and geochemical i n v e s t i g a t i o n s  
c a r r i e d  o u t  f o r  s e r i a l  samples c o l l e c t e d  from c h a r n o c k i t e  t o  
g n e i s s  i n d i c a t e  f o l l o w i n g  f e a t u r e s :  (1)  T h e r e  i s  a g r a d u a l  
d e c r e a s e  i n  d e n s i t y  of  C02-rich f l u i d s  from 1.073 t o  0.821 
g/cm (Fig .1) -  (2) I n t e r e s t i n g l y ,  i n  many s e c t i o n s  of t h e  
g n e i s s e s  s t u d i e d ,  there i s  a lmost  complete  absence of  f l u i d  
i n c l u s i o n s  s u g g e s t i n g  t h a t  t h e y  would have d e c r e  i t a t e d .  This  
may be due t o  l a r g e  p r e s s u r e  d i f f e r e n c e  (2-3 Kb. P c r e a t e d  
between t h e  i n t e r i o r  and e x t e r i o r  of t h e  f l u i d  i n c l u s i o n s [ 3 ] ,  
(3 )  P resence  of mixed C02-H20 i n c l u s i o n s  were no t i ced .  
(4) Presence  of low s a l i n i t y  2-14 wt.$ NaCl e u i v a l e n t )  

r e -hydra t ion  d u r i n g  r e t r o g r e s s i o n .  (5)  F l u i d  i n c l u s i o n  s t u d i e s  
i n  q u a r t z  pegmat i t e s  i n d i c a t e  p re sence  of low d e n s i t y  C02-rich 
i n c l u s i o n s  (0.840-0.659 g/cm 1 as  w e l l  a s  H20-rich i n c l u s i o n s  

3 

bi-phase H20-rich i n c l u s i o n s  I 0.925-0.725 g/cm 9 ) s u g g e s t  

3 
-l 

(0.900-0.525 g/cm") . 
Geochemical s t u d i e s  s u g g e s t  d e p l e t i o n  of  A1203, FeO, MgO 

and CaO, and enrichment  of Si02, Na20, 50, Rb and Sr. REE 
p a t t e r n s  s t u d i e d  for one p a i r  of  c h a r n o c k i t e  and g n e i s s  show 
enrichment  of LREE and s t r o n g  d e p l e t i o n  o f  HREE i n  t h e  gne i s s .  
However, i n  some of t h e  samples  s t u d i e d ,  metasomatism appear 
t o  be i n s i g n i f i c a n t  d u r i n g  r e t r o g r e s s i o n  of cha rnock i t e s .  
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Fig.1 Temperature of homogenisation (Th) of C02-rich 
inclusions f o r  serial samples from charnockite to 
gneiss, Moyar shear belt. Char. = charnockite, 
gne. = gneiss. 


